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(57) ABSTRACT

A wireless communication device and wireless communi-
cation method, which can perform wireless transmission
switching through simple mput/output switching 1n commu-
nication among a plurality of wireless communication
devices, are provided. A wireless communication device
includes interfaces 31-1, 31-2, 31-3 which connect to equip-
ment having a plurality of mnput/output terminals, an 1nfor-
mation storage portion 36 which exchanges information
with other wireless communication devices and stores infor-
mation on equipment connected to each of the input/output
terminals, and a wireless communication portion 35 and
wireless reception portion 37 which transmit and receive
information on equipment connected to switched iput/
output terminals according to input/output switching opera-
tions of equipment having a plurality of input/output termi-
nals; information on equipment connected to each input/
output terminal 1s managed i1n association with other
wireless communication devices, and information on equip-
ment connected to each mput/output terminal 1s transmitted
and received according to input/output switching of equip-
ment having a plurality of input/output terminals.

10 Claims, 16 Drawing Sheets
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WIRELESS COMMUNICATION DEVICE,
WIRELESS COMMUNICATION METHOD,
AND WIRELESS COMMUNICATION
SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a wireless communication device
which, for example, constitutes a network among a plurality
of wireless communication devices.

2. Description of the Related Art

In recent years, a method of connecting wireless commu-
nication devices to personal computers or similar equipment
and constructing a wireless local area network (LAN)
among a plurality of personal computers has been widely
known as one method of connecting a plurality of personal
computers as a LAN.

In such a wireless LAN of the prior art, in order to
recognize the wireless communication devices and equip-
ment connected to the wireless network, a method has
conventionally been employed 1n which the equipment units
actually connected are displayed on a monitor of personal
computers and similar that are connected to the network to
enable users to visually verily the equipment.

In other words, a method has been used in which, when
transferring data of some kind to equipment connected to the
wireless network, the equipment connected to the network 1s
verified on the monitor of the personal computer or similar
of the apparatus that 1s the sender of the information, the
destination equipment 1s specified, and the information 1s
transferred.

On the other hand, recently there have been increases in
the transmission capacities of wireless LANs, and methods
are being considered 1n which audio and video equipment
(hereafter “AV equipment™) 1s incorporated into wireless
networks for wireless transmission.

In the past, there has been widely used a video transmis-
sion method of AV equipment, in which the output terminals
of such equipment and the mput terminals of monitor
apparatuses are connected by connecting cords, and by
switching the input of the momtor apparatus, desired video
information 1s displayed.

Further, methods are being considered for the exchange of
data by constructing, 1n a communication area over shorter
distances than such a wireless L AN, personal area networks
(PANSs) centered on portable devices and equipment owned
by an individual.

In such a PAN, 1t 1s assumed that 1n addition to a personal
computer, consumer equipment such as a camcorder, a VCR
(videocassette recorder) apparatus, and a momtor will also
be 1ncorporated 1n the network.

In such a wireless PAN, the exchange of authentication
information in advance between devices has been required
in order to recognize the wireless communication devices
and equipment connected to the wireless network.

For example, 1n a wireless PAN conforming to the IEEE
802.15.3 communication standard, an operation that 1s
called “authentication” 1s stipulated, and a device which has
executed “‘association” with the PAN 1s supposed to
exchange encoded information and other device link infor-
mation with other devices.

As the method of exchanging device link information, a
method 1s conventionally employed 1n which information 1s
exchanged as one link 1n both directions between the two
devices.
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An application previously filed by this applicant 1s Japa-
nese Patent Application No. 2001-289763. According to this
prior application, 1n order to effect peer-to-peer operation
between a transmission device and a receiving device, a
transmission device identification number (ID) 1s registered
in advance with the recerving device.

However, when AV equipment 1s connected to a conven-
tional wireless network as described above, there 1s a
disadvantage that some kind of monitor device or other
display functions must be added to the AV equipment from
which 1nformation 1s to be sent, 1n order to specity the
monitor device which 1s to be the destination.

In order to resolve the above disadvantage, there has been
required such complicated processing as: equipment con-
nected to the wireless network 1s displayed on a monitor
device side, and based on this display a user selects a device
whose monitor performs display; and thereafter information
1s transmitted to the device.

In a conventional video transmission method using AV
equipment, mput switching on the monitor device side can
be performed simultaneously with display of information
input to the device terminals, so that the user need not
perform complicated operations; however, when wireless
transmission over a wireless LAN 1s performed, the above-
described complex mput selection processing 1s required,
and so there 1s an inconvenience for a user.

Further, in conventional authentication operations, i pro-
cessing 1s not performed between devices on which the same
application 1s installed, exchange of the device link infor-
mation necessary for such communications 1s not possible,
and so there 1s the problem that data cannot be exchanged.

That 1s, when data 1s transmitted and received between
connected devices the applications of which are diflerent, 1t
1s not possible for either device to judge what kind of data
1s being sent, and so there 1s the problem that data trans-
mission itself 1s useless.

Moreover, 1f device link information cannot be exchanged
between devices intended for communication by the user,
there 1s a possibility that an ill-intended device may be
incorporated into the wireless network and may disseminate
personal information to an unauthorized device.

Consequently there 1s the disadvantage that this authen-
tication operation requires the exchange of device link
information only by devices approved by a wireless network
user with devices associated with the wireless network.

In a wireless PAN conforming to the IEEE 802.15.3
communication standard, during standardized authentication
operations, an operation 1s required in which the wireless
communication devices for which authentication operation
1s to be 1itiated are specified.

Further, 1n conventional authentication operations,
emphasis was placed mainly on the construction of wireless
networks between computer systems, so that authentication
has been performed by devices which input and output data
exchanged between applications, without particular consid-
eration paid to the direction in which data 1s sent.

Consequently 1f authentication operation with an 1ll-
intended device succeeds, and the device 1s incorporated
into the network, there i1s the problem that content not
intended for dissemination by the user may easily be dis-
seminated or viewed by others.

There 1s the further problem that a computer virus or other
ill-intended content can be sent into the network.

This mnvention was devised 1n light of these problems, and
an object of the present invention 1s to provide a wireless
communication device and wireless communication method
which, through a simplified mput/output switching opera-
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tion, can switch wireless transmission between a plurality of
wireless communication devices.

For example, one object 1s to realize a method to obtain
desired information from a wireless transmission channel
through simple mput switching operations by a user, with
respect to a plurality of equipment units connected to
monitor devices.

Further, 1n light of the above problems, this invention has
as an object of providing wireless communication devices
which constitute a secure wireless network by exchanging,
device link information between devices operating the same
application intended by users.

A Turther object 1s to provide a wireless communication
method of exchanging device link information between
devices mtended by users through simple operations.

Another object 1s to provide a wireless communication
method with which, even when an ill-intended device 1s
authenticated by the network, content that 1s not intended to
be disseminated by a user cannot easily be extracted.

SUMMARY OF THE INVENTION

A wireless communication device according to the present
invention includes interface means, which connects equip-
ment having a plurality of mput/output terminals; connec-
tion information exchange means, which exchanges, with
another wireless communication device, information on
equipment connected to each of the mput/output terminals;
storage means, which stores information on equipment
connected to each of the mput/output terminals; and infor-
mation transmission/reception means, which transmits and
receives information on equipment connected to switched
input/output terminals, according to mput/output switching
operations of equipment having a plurality of input/output
terminals; the wireless commumication device manages
information on equipment connected to each of the mput/
output terminals 1n association with other wireless commu-
nication devices, and transmits and receives information on
equipment connected to each of the mput/output terminals
according to mput/output switching operations of equipment
having a plurality of input/output terminals.

Hence according to the present invention, the following
operations are performed.

Wireless communication devices connected to a equip-
ment linked with each of mput/output terminals are regis-
tered 1n advance in the wireless communication device
connected to the equipment having the plurality of mput/
output terminals, and by mput/output switching of the equip-
ment having a plurality of input/output terminals, informa-
tion 1s received from registered wireless communication
devices connected to the equipment, and information 1is
transmitted to registered wireless communication devices
connected to the equipment.

Further, a wireless communication method of this inven-
tion includes an mput/output switching step for switching
the mput and output of equipment having a plurality of
input/output terminals; a utilization noftification step for
notifying a selected wireless communication device of the
utilization of input/output terminals and requesting informa-
tion; and a transmission step for transmitting information on
equipment connected to each of the mput/output terminals,
according to a request for information 1 a utilization
notification; in the wireless communication method, infor-
mation on equipment connected to each of the mput/output
terminals 1s managed 1n association with other wireless
communication devices, and information on equipment con-
nected to each of the input/output terminals 1s transmitted
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4

and received according to input/output switching of equip-
ment having a plurality of input/output terminals.

Hence according to the present imnvention, the following
operations are performed.

Wireless communication devices connected to the equip-
ment linked with each of the mput/output terminals are
registered in advance 1n the wireless communication device
connected to the equipment having the plurality of mput/
output terminals, and by notifying a selected wireless com-
munication device of the utilization of mput/output termi-
nals and requesting information according to input/output
switching of the equipment having a plurality of input/
output terminals, and transmitting information on equipment
connected to each of the iput/output terminals according to
a request for mmformation in a utilization notification, infor-
mation 1s received from a wireless communication device
connected to the registered equipment and 1s transmitted to
a wireless communication device connected to the registered
equipment.

Further, a wireless communication method of the present
invention includes an mput/output switching step for switch-
ing the mput and output of equipment having a plurality of
input/output terminals; a bandwidth acquisition request step
for requesting acquisition of a predetermined wireless trans-
mission channel 1n order to perform wireless communica-
tion; a bandwidth utilization notification step for returning
bandwidth utilization notification in response to a bandwidth
acquisition request; an information request step for request-
ing information concerning a selected wireless communica-
tion device according to a bandwidth utilization notification;
and a transmission step for transmitting information on
equipment connected to each mput/output terminal accord-
ing to an information request; 1n the wireless communication
method, information 1s transmitted and received 1n a region
in which transmission bandwidth is reserved, information on
equipment connected to each of the input/output terminals 1s
managed 1n association with other wireless communication
devices, and a predetermined wireless transmission channel
1s acquired for wireless communication to transmit and
receive information, according to iput/output switching of
equipment having a plurality of input/output terminals.

Hence according to this imnvention, the following opera-
tions are performed.

Wireless communication devices connected to the equip-
ment linked with each of the mput/output terminals are
registered in advance 1n the wireless communication device
connected to the equipment having the plurality of mput/
output terminals, and by requesting the acquisition of a
predetermined wireless transmission channel in order to
perform wireless communication according to mput/output
switching of the equipment having the plurality of put/
output terminals, returning bandwidth utilization notifica-
tion 1n response to a request for bandwidth acquisition,
notifying a selected wireless communication device of the
utilization of 1input/output terminals and requesting informa-
tion according to bandwidth utilization noftification, and
transmitting information on equipment connected to each of
the mput/output terminals according to a request for infor-
mation 1 a utilization notification, information from a
wireless communication device connected to registered
equipment 1s received and information is transmitted to a
wireless communication device connected to registered
equipment.

A wireless communication method according to the
present 1nvention 1includes an nput/output information
exchange step for exchanging information indicating data
input/output relations of equipment executing the same
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application with other wireless communication devices, and
a unidirectional device link setting step for mutually setting
the unidirectional device link relations with another wireless
communication device connected to equipment executing
the same application, based on information indicating the
input/output relation.

Hence according to this invention, the following opera-
tions are performed.

In a wireless communication device connected to equip-
ment executing an application, unidirectional device link
relations with other wireless communication devices con-
nected to equipment executing the same application are
registered, while explicitly stating data input/output rela-
tions.

Further, the user judges the application of equipment
connected to wireless communication devices, and process-
ing 1s performed to exchange device link information
between devices.

A wireless communication method of this invention
includes a registration signal detection step, 1n which after a
registration signal due to operation of a registration switch
provided 1n one of the wireless communication devices 1s
detected, within a predetermined registration information
reception time a registration signal resulting from operation
of the registration switch of another wireless communication
device 1s detected; an existence notification step, 1n which
alfter a predetermined registration information reception
time has elapsed, another wireless communication device 1s
notified of existence information concerning one wireless
communication device; and a registration request exchange
step, 1n which when the other wireless communication
device has received existence noftification, registration
requests to mutually register a link relation with one wireless
communication device are exchanged and transmitted.

Hence according to the present invention, the following
operations are performed.

A link registration switch or a link setting function which
the user can set 1s installed 1n a wireless communication
device connected to a device, and device link information
and information relating to security are exchanged between
wireless communication devices in which the registration
button provided on the wireless communication device has
been operated to input by a user.

By setting a link intended by the user between wireless
communication devices, the registration buttons of which
have been operated to input within a predetermined time, a
network 1s configured based on the security mtended by the
user.

Further, a wireless communication device of the present
invention includes equipment-specific information detection
means which detects equipment-specific mformation indi-
cating the input/output relation of data of equipment execut-
ing the same application, and unidirectional device link
setting means which sets unidirectional device link relations
with other wireless communication devices connected to
equipment executing the same application, based on equip-
ment-specific information.

Hence according to the present mvention, the following
operations are performed.

In order for information to be transmitted between regis-
tered wireless communication devices, predetermined
encoded information 1s exchanged while explicitly stating
data 1put/output relations under application instructions,
and when application data 1s to be exchanged, data encoded
using encoding mformation 1s transmitted and the unidirec-
tional device link relation 1s registered by both the wireless
communication devices.
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Further, a wireless communication system of this mven-
tion 1ncludes a wireless communication device which, based
on information indicating the mput or output relation of data
ol equipment executing the same application, sets the uni-
directional device link relation for input or for output with
another wireless communication device connected to equip-
ment executing the same application, and another wireless
communication device which, based on information indi-
cating the output or mput relation of data of equipment
executing the same application, sets the unidirectional
device link relation for output or for mnput with the wireless
communication device connected to the equipment execut-
ing the same application.

Hence according to the present invention, the following
operations are performed.

In a wireless communication device connected to equip-
ment executing an application, link relations are registered,
while explicitly stating the data mput/output relations with
another wireless communication device connected to equip-
ment executing the same application.

In order to transmit information between registered wire-
less communication devices, predetermined encoding infor-
mation 1s exchanged under application instructions, and
when application data 1s to be exchanged, data encoded
using encoding mformation 1s transmitted.

Further, the above information 1s exchanged after speci-
tying the directions of input/output with respect to applica-
tion, so that careless exchange of information with unin-
tended wireless communication devices can be avoided.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram showing an example of configuration
of a wireless network applied to an embodiment of this
invention;

FIG. 2 1s a diagram showing an example of connection of
a wireless network system applied to a first embodiment of
this 1nvention;

FIG. 3 1s a diagram showing an example of configuration
of a wireless communication device applied to the first
embodiment of this invention;

FIG. 4 1s a diagram showing an example of configuration
of a plurality of put/output terminals in equipment con-
nected to a wireless communication device;

FIG. § 1s a diagram showing the configuration of a remote
controller as a means of switching the input of equipment
connected to a wireless communication device;

FIG. 6 1s a diagram showing an example of configuration
of a frame according to the IEEE 802.15.3 communication
standard;

FIG. 7 1s a diagram showing a registration sequence for a
wireless communication device;

FIG. 8 15 a diagram showing an information transmission
sequence for a wireless communication device;

FIG. 9 1s a flowchart showing the operation of a wireless
communication device:

FIG. 10 1s a diagram showing an example of registration
of a device link by an application, applied to a second
embodiment of this invention;

FIG. 11 1s a drawing showing an example of configuration
of a wireless communication device applied to the second
embodiment of this invention;

FIG. 12 1s a diagram showing an example of the configu-
ration of a frame according to the IEEE 802.15.3 commu-
nication standard;

FIG. 13 i1s a diagram showing an example of processing
for registration of a device link;

T
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FIG. 14 1s a diagram showing an example of processing
for avoidance of registration of a device link;

FIG. 15 1s a diagram showing an example of abnormal
processing for registration of a device link;

FI1G. 16 1s a diagram showing an example of configuration
of an existence notification command;

FI1G. 17 1s a diagram showing an example of configuration
ol a registration request command;

FIG. 18 1s a diagram showing an example of configuration
ol a registration notification command;

FI1G. 19 1s a diagram showing an example of configuration
ol a registration notification and encoding information com-
mand; and,

FIG. 20 1s a flowchart showing operation for registration

of a device link.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinaiter, embodiments of the present invention are
explained, referring to the drawings.

FIG. 1 shows an example of the configuration of a
wireless network applied to an embodiment of the present
invention. Here, a wireless communication device con-
nected to a personal computer 6 operates as a control station
wireless communication device 10, and a wireless network

100 1s formed.

This wireless network 100 1s formed by a #1 wireless
communication device 11 connected to a television receiver
or other monitor device 1, a #2 wireless communication
device 12 connected to a VCR (video cassette recorder)
device 2, a #3 wireless communication device 13 connected
to a camcorder (videotape recorder) 3, a #4 wireless com-
munication device 14 connected to a DVD (Digital Versatile
Disc) reproducing device 4, and a #5 wireless communica-
tion device 15 connected to a printer output device 5.

FIG. 2 shows an example of connections in a wireless
network system applied to the first embodiment of the
present mvention.

Here, the wireless network system 1s formed by the
control station wireless communication device 10 which
forms the wireless network: the #1 wireless communication
device 11 connected to the television receiver or other
monitor device 1 as equipment having a plurality of input/
output terminals #1 (21-1), #2 (21-2), #3 (21-3) and control
line terminals 21-4; the #2 wireless communication device
12 connected, via the input/output terminals 22, to the first
equipment which 1s the VCR device 2; the #3 wireless
communication device 13 connected, via the input/output
terminals 23, to the second equipment which i1s the cam-
corder 3; and the #4 wireless communication device 14
connected, via the mput/output terminals 24, to the third
equipment which 1s the DVD reproducing device 4.

In this embodiment, the relation between the #1 input
terminal 21-1 and the #2 wireless communication device 12
connected to the VCR device 2 as the first equipment, the
relation between the #2 input terminal 21-2 and the #3
wireless communication device 13 connected to the cam-
corder 3 as the second equipment, and the relation between
the #3 mput terminal 21-3 and the #4 wireless communica-
tion device 14 connected to the DVD reproducing device 4
as the third equipment, are each registered 1n the #1 wireless
communication device 11 connected to the television
receiver or other monitor device 1 as the equipment having,
a plurality of input/output terminals #1 (21-1), #2 (21-2), #3
(21-3) and control line terminals 21-4.
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FIG. 3 1s a diagram showing an example of configuration
of a wireless communication device according to this
embodiment.

In this wireless communication device, there 1s specifi-
cally shown, for convenience, a configuration in which a
plurality of interfaces are provided for connecting equip-
ment including a plurality of iput/output terminals; how-
ever, a configuration may be employed 1 which a single
interface 1s used for a plurality of input/output terminals by
switching thereof.

In this embodiment, the wireless communication device
includes a first interface 31-1, a second interface 31-2, a
third interface 31-3, and a control line connection interface
31-4 to exchange control signals with connected equipment.

Here, 1n order to perform wireless transmission of infor-
mation, a wireless communication device includes a trans-
mission builer 32 that accumulates information which has
arrived to be transmitted from any one among the plurality
of interfaces, whether the first interface 31-1, the second
interface 31-2, or the third interface 31-3. Further, in order
to perform wireless reception of information, the wireless
communication device includes a reception builer 34 that
accumulates information which 1s transmitted to any one
among the plurality of interfaces, whether the first interface
31-1, the second interface 31-2, or the third interface 31-3.

Further, the wireless communication device includes a
control portion 33, which manages a series of operations 1n
the wireless communication device of this embodiment,
performs switching among the first interface 31-1, second
interface 31-2 and third interface 31-3 based on signals from
the control line connection interface 31-4, and controls
communication to the first intertace 31-1, second interface
31-2, and third interface 31-3. The control portion 33 is
configured to have a link registration portion 33-1 which
registers link information representing the corresponding
relations between each input/output interface and other
wireless communication devices, and an 1nput/output
switching portion 33-2 which performs mput/output switch-
ing of each mput/output 1nterface.

This control portion 33 1s provided with an information
storage portion 36 to store link information indicating cor-
respondences between each input/output interface and other
wireless communication devices.

Also, the wireless communication device includes a wire-
less transmission portion 35 to wirelessly transmit various
information as wireless signals from an antenna 38 accord-
ing to predetermined access control, and a wireless reception
portion 37 to convert signals obtained via the antenna 38 1nto
information.

FIG. 4 shows an example of configuration of a plurality
of mput/output terminals 1 equipment connected to the
wireless communication device applied to this embodiment.
Here, as an example of configuration of the plurality of
input/output terminals 1n, for example, a monitor device, a
state 1s shown 1n which three input systems, which are input
1 (41), input 2 (42), and mnput 3 (43), are prepared, and 1n
cach of these are combined S (separate) video terminals 44
in which the brilliance signal (Y) and chrominance signal
(C) are processed separately, a video terminal 45, a left-side
audio (L) terminal 46, and a right-side audio (R) terminal 47.

Further, 1n this configuration 1n order to exchange control
information, a control terminal 48 also exists, and when
input to the equipment 1s switched over, notification takes
place.

FIG. 5 shows configuration of a remote controller as a
means for switching the mput of equipment connected to a
wireless communication device applied to this embodiment.




US 7,356,353 B2

9

This remote controller 1s configured to have such button
groups and similar as a power supply button 51 which turns
the equipment power supply on and off; an mput 1 button
(52), input 2 button (53), and mput 3 button (54) to switch
mput; a TV button 55 for use when viewing programs
received by the television receiver; sound volume buttons 56
to adjust the sound volume; a surface wave broadcast
channel button 57 to select a received program channel; and
a satellite broadcast channel button 58.

That 1s, through operation by the user of the input button
1 (52), input button 2 (33), and input button 3 (54), which
are input switching buttons on the remote controller shown
in the diagram, input switching commands are supplied to
the monitor device 1, so that switching of input among the
input/output terminals #1 (21-1), #2 (21-2), and #3 (21-3) of
the monitor device 1 1s performed.

FIG. 6 1s a diagram showing an example of configuration
of a frame according to the IEEE 802.15.3 communication
standard.

In FIG. 6, a frame period 61 has, within a network
connected 1n a peer-to-peer configuration, a B (Beacon)
section 62 output from the communication station serving as
the coordinator at the fixed frame period 21; a CAP (Con-
tention Access Period) 63 in which each communication
station performs asynchronous communication using CSMA
(Carrier Sense Multiple Access); and a CFP (Contention
Free Period) 64 in which each communication station
acquires reserved bandwidth and performs bandwidth-re-
served communication.

FI1G. 7 1s a diagram showing a registration sequence for a
wireless communication device applied to this embodiment.

First, hereupon, the #2 wireless communication device 12
and the #1 mput/output terminal 21-1 of the #1 wireless
communication device 11 are made to correspond; and the
manner 1n which registration of this corresponding relation
1s performed 1s shown.

At this time, a #2 wireless communication device regis-
tration request C1 requesting registration of the #2 wireless
communication device 12 1n the #1 wireless communication
device 11 1s transmitted from the #2 wireless communication
device 12, and 1n response the #2 wireless communication
device 12 and the #1 mput/output terminal 21-1 of the #1
wireless communication device 11 are made to correspond;
and a #1 input/output terminal registration notification R1
indicating the registration of this corresponding relation 1s
returned from the #1 wireless communication device 11 to
the #2 wireless communication device 12.

Further, the #3 wireless communication device 13 and the
#2 1nput/output terminal 21-2 of the #1 wireless communi-
cation device 11 are made to correspond; and the manner 1n
which this corresponding relation is registered 1s shown.

Here also, a #3 wireless communication device registra-
tion request C2 requesting registration of the #3 wireless
communication device 13 1n the #1 wireless communication
device 11 1s transmitted from the #3 wireless communication
device 13, and 1n response the #3 wireless communication
device 13 and the #2 mput/output terminal 21-2 of the #1
wireless communication device 11 are made to correspond,
and a #2 input/output terminal registration notification R2
indicating registration of this corresponding relation 1is
returned from the #1 wireless communication device 11 to
the #3 wireless communication device 13.

Also, the #3 mput/output terminal 21-3 of the #1 wireless
communication device 11 and the #4 wireless communica-
tion device 14 are made to correspond, and the manner of
registration operation of this corresponding relation 1s
shown.
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Here, a #1 wireless communication device registration
request C3 requesting registration of the #1 wireless com-
munication device 11 in the #4 wireless communication
device 14 1s transmitted from the #1 wireless communica-
tion device 11, and 1n response the #1 wireless communi-
cation device 11 and the #4 wireless communication device
14 are made to correspond, and a #4 wireless communica-
tion device registration notification R3 indicating registra-
tion of this corresponding relation is returned from the #4
wireless communication device 14 to the #1 wireless com-
munication device 11.

The #4 wireless communication device registration noti-
fication R3 1s equivalent to a #4 wireless communication
device registration request from the #4 wireless communi-
cation device 14 to the #1 wireless communication device
11, and so in response to this, the #4 wireless communication
device 14 and #3 mput/output terminal 21-3 of the #1
wireless communication device 11 are made to correspond,
and then a #3 mput/output terminal registration notification
R4 1s returned from the #1 wireless communication device
11 to the #4 wireless communication device 14.

Accordingly, corresponding relations of the other wireless
communication devices with the input/output terminals #3
(21-3), #2 (21-2), #1 (21-1) of wireless communication #1

device (11), #2 device (12), #3 device (13), #4 device (14)
are respectively registered.

Moreover, 1n this configuration wireless communication
devices can be mutually registered regardless of from which
wireless communication device registration request 1s sent,
or a bidirectional registration requests.

FIG. 8 shows an information transmission sequence for a
wireless communication device applied to the embodiment
of the present invention

First, for example, 1n a processing when a user operates
the input 1 button 52 of the remote controller shown 1n FIG.
5, an mput switching command C11 1s sent from the remote
controller to the #1 wireless communication device 11, and
then when the #1 put/output terminal 21-1 of the #1
wireless communication device 11 1s selected, a #1 1nput/
output terminal utilization notification R11 1s transmitted
from the #1 wireless communication device 11 to the #2
wireless communication device 12, upon which #2 wireless
communication device mformation transmission 111 from
the #2 wireless communication device 12 to the #1 wireless
communication device 11 1s performed.

Further, in a processing when a user operates the input 2
button 33 of the remote controller shown 1n FIG. 5, an input
switching command C12 1s sent from the remote controller
to the #1 wireless communication device 11, and then when
the #1 mput/output terminal 21-1 of the #1 wireless com-
munication device 11 is selected, a #1 wireless communi-
cation device bandwidth acquisition request C13 1s trans-
mitted from the #1 wireless communication device 11 to the
control station wireless communication device 10; 1n
response, a bandwidth utilization notification R14 1s
returned from the control station wireless communication
device 10 to the #1 wireless communication device 11.

Further, FIG. 8 shows the manner, in which a #2 mput/
output terminal utilization notification R15 1s transmitted
from the #1 wireless communication device 11 to the #3
wireless communication device 13, and #3 wireless com-
munication device information transmission 112 from the #3
wireless communication device 13 to the #1 wireless com-
munication device 11 1s performed.

FIG. 9 1s a flowchart showing the operation of a wireless
communication device applied to this embodiment.
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First, in S101 the control portion 33 judges whether a
registration request has been received to register link infor-
mation indicating the corresponding relations between each
input/output interface of the first interface 31-1, second
interface 31-2, or third interface 31-3, of the #1 wireless
communication device 11, #2 wireless communication
device 12, #3 wireless communication device 13 and #4
wireless communication device 14, and other wireless com-
munication device; when the request 1s received, operation
proceeds to S103.

If no registration request has been received, 1n S102 the
control portion 33 judges whether registration notification
has been received from another wireless communication
device, and if registration notification has been received,
operation proceeds to S103.

In S103, the control portion 33 judges whether each of the
input/output interfaces of the first interface 31-1, second
interface 31-2 or third interface 31-3 1s being set, and 11 the
setting 1s being performed, in S104 the control portion 33
sets that input/output intertace, in S1035 the control portion
33 registers link information 1n the information storage
portion 36, and 1 S106 the control portion 33 transmits
iput/output registration notification to a registered wireless
communication device. Then, operation returns to S101, and

data 1nformation transmission/reception operations are
executed.

If 1n S103 1t 1s judged that an 1nput/output interface 1s not
being set, the above processing 1s not performed, and
operation proceeds to S101.

If 1n the judgment of S102 1t 1s judged that registration
notification has not been received, then in S107 the control
portion 33 judges whether there has been input/output
switching at each of the mput/output interfaces of the first
interface 31-1, second interface 31-2, or third intertace 31-3
in the wireless communication device; and if there has been
switching, 1n S108 the control portion 33 obtains from the
information storage portion 36 link immformation indicating
the corresponding relations between the first interface 31-1,
second interface 31-2 or third interface 31-3 and the
switched wireless communication device, and 1n S109 the
control portion 33 performs settings of interface.

Here, in S110 the control portion 33 judges whether
bandwidth acquisition 1s necessary, and 1f acquisition 1s
necessary, in S111 the control portion 33 transmits a band-
width acquisition request to the wireless communication
device serving as the control station; 11 in S112 a bandwidth
utilization notification 1s sent from the control station in
response, in S113 the control portion 33 notifies the wireless
communication device to be linked of the input/output
interface utilization notification.

If, in the judgment of S110, bandwidth acquisition 1s not
necessary, 1 S113 the control portion 33 notifies the wire-
less communication device to be linked of the input/output
interface utilization notification.

Subsequently, in S114 the control portion 33 judges
whether the bandwidth to be utilized 1n this communication
has arrived; 1f the bandwidth has arrived, in S115 data 1s
transmitted or received, and data communication processing,
1s performed between the mput/output interface and the
other wireless communication device.

Further, in S116 the control portion 33 judges whether
data communication has ended; 1f communication has
ended, in S117 the control portion 33 transmits a bandwidth
release notification to the control station, ending the series of
processing, and operation returns to S101 to repeat process-
ing.
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If 1n the judgment of S114 the bandwidth to be utilized 1n
the communication has not arrived, or ii, in the judgment of
S116, data communication has not ended, operation returns
to S101 and processing 1s repeated.

FIG. 10 1s a diagram showing an example of registration
of a device link by an application, according to a second
embodiment of the present invention.

This diagram shows links constructed between devices by
applications of equipment connected to wireless communi-
cation devices in the wireless network 100 shown 1n FIG. 1.

In the monitor device 1, an mput device link 101 from a
VCR device 2, an mput device link 102 from a camcorder
3, and an mput device link 103 from a DVD reproducing
device 4 are registered as mput device links.

In the VCR device 2, an output device link 101 to the
monitor device 1, and an output device link 104 to the
camcorder 3 are registered as output device links; and 1n
addition, an mput device link 1035 from the camcorder 3 and
an mput device link 106 from the DVD reproducing device
4 are registered as mput device links.

In the camcorder 3, an output device link 102 to the
monitor device 1 and an output device link 105 to the VCR
device 2 are registered as output device links; and 1n
addition, an input device link 104 from the VCR device 2 1s
registered as an 1nput device link.

In the DVD reproducing device 4, an output device link
103 to the monitor device 1 and an output device link 106
to the VCR device 2 are registered as output device links.

In the printer output device 5, an mput device link 107
from the personal computer 6 1s registered as an input device
link.

In the personal computer 6, an output device link 107 to

the printer output device S 1s registered as an output device
link.

FIG. 11 1s a diagram showing an example of configuration
of a wireless communication device according to the second
embodiment of the present invention.

-

T'his wireless communication device includes an interface
111 to exchange information from equipment connected to
the wireless communication device, a transmission bufler
112 which accumulates information arriving from applica-
tions 1n the equipment, a wireless transmission portion 113
which converts the information into wireless signals to be
transmitted, and an antenna 114 which transmits wireless
signals converted under predetermined access control.

The wireless communication device further includes a
wireless reception portion 115 which receives wireless sig-
nals from the antenna 114 according to predetermined access
control and extracts information, as well as a reception
buffer 116 which accumulates the wireless information
received to transfer the information via the interface 111 to
applications of equipment.

Further, this wireless communication device includes a
control portion 117 which manages a series of operations
and performs overall control of each operating portions
according to predetermined control in the wireless commu-
nication device applied to the embodiment of the present
invention.

In this embodiment, the control portion 117 1s provided
with a link registration switch 118 which performs a prede-
termined procedure according to an instruction input by the
user, and which outputs a registration signal to establish a
device link; and 1n addition, an information storage portion
119 to store mnformation indicating link connection infor-
mation between devices 1s connected to the control portion

117.
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This control portion 117 1s configured having a unidirec-
tional link setting portion 117-1 to make settings for input or
output unidirectional link connections between devices, an
information exchange portion 117-2 which exchanges
device link information 119-1, security information 119-2
and equipment-specific (input/output) information 119-3
between devices, an existence notification count portion
117-3 which sets the number of transmission on notification
of the existence of the device itsell, and a registration
information reception time portion 117-4 which sets the
reception time of registration information.

Further, the information storage portion 119 stores the
device link information 119-1, security information 119-2
and equipment-specific (input/output) information 119-3.

FIG. 12 1s a diagram showing an example of configuration
of a frame according to the IEEE 802.15.3 communication
standard.

In FIG. 12, the frame period 121 includes, 1n a network
with peer-to-peer connections, a B (Beacon) section 122
output with a fixed frame period 121 from a communication
station serving as the coordinator during association in order
to exchange information prior to authentication; a CAP
(Contention Access Period) 123 1n which each communica-
tion station performs asynchronous communication through
CSMA (Carrier Sense Multiple Access); and a CFP (Con-
tention Free Period) 124 i which each communication
station acquires reserved bandwidth and performs band-
width-reserved communication.

FIG. 13 1s a diagram showing an example of processing
for registration operation of a device link according to the
embodiment of the present invention.

This processing shows an example of registration of a link
between the #1 wireless communication device 11 and the
#2 wireless communication device 12.

Here, after a registration signal C1 due to operation of the
registration switch 118 of the #1 wireless communication
device 11 1s first input to the control portion 117 (informa-
tion exchange portion 117-2) of the #1 wireless communi-
cation device 11, subsequently a registration signal C2 due
to operation of the registration switch 118 of the #2 wireless
communication device 12 1s input to the control portion 117
(information exchange portion 117-2) of the #2 wireless
communication device 12.

At this time, because the information input link and output
link are respectively specified by the application of the
connected equipment, the control portions 117 (information
exchange portions 117-2) receive registration signals C1, C2
input by operation of the registration switches 118; then, the
control portions 117 (registration information reception time
portions 117-4) set predetermined registration information
reception times 11, 12, T3, T4, TS, and perform reception
processing.

First, in the control portion 117 (information exchange
portion 117-2) of the #1 wireless communication device 11,
no signals are received before the registration information
reception time T1 elapses, and therefore a #1 wireless
communication device 11 existence notification/registration
request C3 1s transmitted to the #2 wireless communication
device 12; and a registration information reception time T3
1s again set by the control portion 117 (registration infor-
mation reception time portion 117-4), and reception pro-
cessing 1s performed.

In the control portion 117 (information exchange portion
117-2) of the #2 wireless communication device 12, the
existence nofification/registration request C3 1s received
from the #1 wireless communication device 11 before the
registration iformation reception time 12 elapses, and so a

10

15

20

25

30

35

40

45

50

55

60

65

14

#2 wireless communication device 12 registration request
C4 15 transmitted to the #1 wireless communication device
11; and a registration information reception time T4 1s again
set by the control portion 117 (registration information
reception time portion 117-4) and reception processing 1s
performed.

Then, 1n the control portion 117 (information exchange
portion 117-2) of the #1 wireless communication device 11,
the registration request C4 1s recerved from the #2 wireless
communication device 12 before the registration informa-
tion reception time T3 elapses, and so a #1 wireless com-
munication device 11 registration notification R1 1s trans-
mitted to the #2 wireless communication device 12; and a
registration information reception time T3 1s again set by the
control portion 117 (registration information reception time
portion 117-4), and reception processing 1s performed.

Further, 1n the control portion 117 (information exchange
portion 117-2) of the #2 wireless communication device 12,
the existence notification/registration request R1 1s recerved
from the #1 wireless communication device 11 before the
registration iformation reception time 14 elapses, and so a
#2 wireless communication device 12 registration notifica-
tion R2 1s transmitted to the #1 wireless communication
device 11; and the control portion 117 (unidirectional link
setting portion 117-1) of the #2 wireless communication
device 12 makes the setting for a device link with the #1
wireless communication device 11.

Also, 1n the control portion 117 (information exchange
portion 117-2) of the #1 wireless communication device 11,
alter receiving the #2 wireless communication device 12
registration notification R2, the control portion 117 (unidi-
rectional link setting portion 117-1) of the #1 wireless
communication device 11 makes the setting for a device link
with the #2 wireless communication device 12.

Hereupon, 1n cases where the output device link shown 1n
FIG. 2 1s registered 1n the wireless communication device, a
configuration may also be employed 1n which, during this
registration notification, encoding information used between
device links 1s exchanged, 1f necessary.

FIG. 14 shows an example of processing for avoidance of
registration of a device link according to the embodiment of
the present mnvention.

In this diagram, a state 1s shown in which a registration
signal C11 due to operation of the registration switch 118 1s
input to the control portion 117 (nformation exchange
portion 117-2) of the #1 wireless communication device 11
at the #1 wireless communication device 11; however, a
registration signal due to operation of the registration switch
118 at the #2 wireless communication device 12 is not input
to the control portion 117 (information exchange portion
117-2) of the #2 wireless communication device 12.

In this case, when the registration signal C11 due to
operation of the registration switch 118 at the #1 wireless
communication device 11 1s mput to the control portion 117
(information exchange portion 117-2) of the #1 wireless
communication device 11, after a registration information
reception time T11 set by the control portion 117 (registra-
tion information reception time portion 117-4) elapses, a #1
wireless communication device 11 existence notification/
registration request C12 1s transmitted; after a registration
information reception time 112 set by the control portion
117 (registration information reception time portion 117-4)
clapses, a #1 wireless communication device 11 existence
notification/registration request C13 is transmitted; after a
registration information reception time 113 set by the con-
trol portion 117 (registration information reception time
portion 117-4) elapses, a #1 wireless communication device
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11 existence nofification/registration request C14 1s trans-
mitted . . . ; and though in similar manner, existence
notification/registration requests Clz have been transmitted
a number of times predetermined by the control portion 117
(existence notification count portion 117-3), there 1s no
response from another wireless commumnication device, and
so there 1s no transition to the series of device link regis-
tration operations shown in the above-described FIG. 13.

By this means, if a registration request 1s not recerved
from the #2 wireless communication device 12 to which the
user intends to register a device link, a state 1s maintained in
which a device link 1s not registered by the #1 wireless
communication device 11.

In other words, device link registration for a wireless
communication device not mtended by the user 1s not
performed, and therefore operation 1s achieved 1n which a
device link with an 1ll-intended third party 1s prevented.

FIG. 15 1s an example of abnormal processing for regis-
tration of a device link according to the embodiment of the
present mvention.

In this diagram, a case 1s shown 1n which, after a regis-
tration signal C21 due to operation of the registration switch
1s 1nput to the control portion 117 (information exchange
portion 117-2) of the #1 wireless communication device 11,
alter a registration information reception time 121 set by the
control portion 117 (registration information reception time
portion 117-4) has elapsed, an existence notification/regis-
tration request C22 1s transmitted to the #2 wireless com-
munication device 12, after which a registration request C23
and a registration request C24 are returned, substantially
simultaneously, from both the #2 wireless communication
device 12 and the #3 wireless communication device 13
within the registration information reception time 122 set by
the control portion 117 (registration information reception
time portion 117-4).

In this case, at the control portion 117 (information
exchange portion 117-2) of the #1 wireless communication
device 11 to which the registration signal C21 1s 1nput
through operation of the registration switch 118 of the #1
wireless communication device 11, after the registration
information reception time 121 set by the control portion
117 (registration information reception time portion 117-4)
has elapsed, the #1 wireless communication device 11
existence notification/registration request C22 1s transmitted
to the #2 wireless communication device 12; 1n response to
this, from both the #2 wireless communication device 12 and
the #3 wireless communication device 13, the registration
request C23 and registration request C24 are respectively
returned, and a circumstance arises 1n which a judgment
cannot be made as to which device link registration opera-
tion to perform.

In this case, since there remains the possibility that either
the #2 wireless communication device 12 or the #3 wireless
communication device 13 1s a device not intended by the
user, the device link registration processing is interrupted, as
indicated by a processing interruption 151.

That 1s, 1n cases where the intention of the user 1s not
clear, a state 1n which device link registration of a wireless
communication device 1s not performed 1s maintained.

By this means, a method 1s realized in which, even 1f an
ill-intended third-party device attempts to connect a link by
taking advantage of a device link between two devices
specified by the user, the link registration operation thereof
1s avoided.

FIG. 16 shows configuration of an existence notification
command according to the embodiment of the present
invention.
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This existence notification command 1s transmitted when
a registration signal resulting from operation of the regis-
tration switch 118 1s input to the control portion 117 (infor-
mation exchange portion 117-2), and when an existence
notification command 1s not received from the other wireless
communication device before a registration nformation
reception time predetermined by the control portion 117
(registration information reception time portion 117-4) has
clapsed.

This command 1s composed of an existence notification
command identifier 161, indicating that the information
transmitted from another wireless communication device 1s
an existence notification command; a transmission origin
address 162, describing self-referencing information to 1den-
tify the wireless communication device from which the
command has been transmitted; a reception destination
address 163, indicating the wireless communication device
to which the command has been transmitted (here, not set
because not specified); an mput/output link information
distinction 164, to identily the direction of the device link
according to the embodiment of the present invention, that
1s, whether 1nput direction or output direction; and, an error
detection code 165, appended 1n order to detect command
errors or 1o correct errors.

FIG. 17 shows configuration of a registration request
command according to the embodiment of the present
ivention.

The above registration request command 1s a command
that 1s returned to a device when the control portion 117
(information exchange portion 117-2) of a wireless commu-
nication device recerves one existence notification command
from the device, and the command 1s configured having, at
least, the information described below, however other nec-
essary mformation may be appended.

This command 1s composed of a registration request
command identifier 171, indicating that the information
transmitted from another wireless communication device 1s
a registration request command; a transmission origin
address 172, describing seli-referencing information to 1den-
tify the wireless communication device from which the
command has been transmitted; a reception destination
address 173, indicating that the registration request has been
returned to the wireless communication device which had
sent the existence noftification command; an 1nput/output
link information distinction 174, to identify the direction of
the device link according to the embodiment of the present
invention, that 1s, whether mput direction or output direc-
tion; and, an error detection code 175, appended in order to
detect command errors or to correct errors.

FIG. 18 shows configuration of a registration notification
command according to the embodiment of the present
invention.

The above registration notification command 1s a com-
mand that 1s returned to a device when the control portion
117 (information exchange portion 117-2) of a wireless
communication device receives one registration request
command, and when a registration request 1s 1ssued by the
wireless communication device 1tself and after that a regis-
tration notification command 1s received from the device;
and the command 1s configured having, at least, the infor-
mation described below, however other necessary informa-
tion may be appended.

This command 1s composed of a registration notification
command identifier 181, indicating that the information
transmitted from another wireless communication device 1s
a registration notification command; a transmission origin
address 182, describing seli-referencing information to 1den-
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tify the wireless communication device from which the
command has been transmitted; a reception destination
address 183, specilying the wireless communication device
for registration as device link information, and indicating
that this has been returned; an iput/output link imnformation
distinction 184, to identily the direction of the device link
according to the embodiment of the present invention, that
1s, whether 1nput direction or output direction; and, an error
detection code 185, appended 1n order to detect errors or to
correct errors 1n this command.

FIG. 19 shows the configuration of a registration notifi-
cation and encoding information command according to the
embodiment of the present invention.

This registration notification and encoding information
command 1s used 1n the same cases as registration notifica-
tion commands, and 1s used by a command portion 117
(information exchange portion 117-2) of a wireless commu-
nication device to notity an mput-side device and wireless
communication device of encoding information when the
connection link of the wireless communication device 1s an
output device link; and the command 1s configured using, at
least, the information described below, however other nec-
essary information may be appended.

This command 1s composed of a registration request+
encoding information command identifier 191, indicating
that the command 1s a registration notification and encoding
information command; a transmission origin address 192,
describing self-referencing information to 1dentity the wire-
less communication device from which the command has
been transmitted; a reception destination address 193, speci-
tying the wireless communication device for registration as
device link information, and indicating that this has been
returned; an mput/output link information distinction 194, to
identity the direction of the device link according to the
embodiment of the present invention, that 1s, whether 1input
direction or output direction; an encoding object 1dentifier
195, used to 1dentity the data payload which 1s the object of
encoding processing between devices; encoding information
196, which 1s actually used with the data payload for
encoding processing between a plurality of devices; and, an
error detection code 197, appended 1n order to detect errors
or to correct errors 1n this command.

FIG. 20 1s a flowchart showing operation for registration
of a device link according to the embodiment of the present
invention.

First, in step S1 the mformation exchange portion 117-2
of the control portion 117 of the wireless communication
device judges whether a change has occurred 1n the state of
connection with the upper level, within the interface 111 of
the wireless communication device shown in FIG. 11, with
the mmput interface or output interface for equipment con-
nected thereto; if a change 1n the mput/output interface has
occurred, operation proceeds to step S2.

In step S2, the information exchange portion 117-2 of the
control portion 117 judges whether there 1s mput to the
application of the connected equipment; if there 1s input, 1n
step S3 the unmidirectional link setting portion 117-1 of the
control portion 117 sets an input link. Specifically, an mput
device link for the application is set, as shown 1n FIG. 2.

Then 1n step S4, the mnformation exchange portion 117-2
of the control portion 117 judges whether there 1s output
from the application of the connected equipment; 1 there 1s
output, in step S5 the umdirectional link setting portion
117-1 of the control portion 117 sets an output link. Spe-
cifically, an output device link for the application 1s set, as

shown in FIG. 2.
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In the case where there 1s no change in the mput/output
interface in the judgment of step S1, and after the mnput link
setting of the above-described step S3 and the output link
setting of step S5 are performed, operation proceeds to step
S6.

In step S6, the information exchange portion 117-2 of the
control portion 117 judges whether there has been mput of
a registration signal due to operation of the device link
registration switch 118 in the wireless communication
device; 11 there has been input, in step S7 the existence
notification count portion 117-3 of the control portion 117
shown in FIG. 11 sets the number of transmissions of an
existence notification, and 1n step S8 the registration infor-
mation reception time setting portion 117-4 of the control
portion 117 shown 1n FIG. 11 sets the registration informa-
tion reception time, and receives the registration mforma-
tion.

Then, 1 step S9 a judgment 1s made as to whether
existence notification has been received from other wireless
communication devices, and 1f existence notification has
been received, 1 step S10 this information i1s obtained.
Specifically, as shown 1n FIG. 13, the information exchange
portion 117-2 of the control portion 117 of the #2 wireless
communication device 12 receives an existence notification/
registration request C3 from the #1 wireless communication
device 11 belore the registration information reception time
12 set by the registration information reception time setting
portion 117-4 has elapsed, and the information exchange
portion 117-2 of the control portion 117 of the #1 wireless
communication device 11 receives a registration request C4
from the #2 wireless communication device 12 before the
registration information reception time T3 set by the regis-
tration information reception time setting portion 117-4 has
clapsed.

Then, 1n step S11 a judgment 1s made as to whether the
registration information reception time has elapsed, and it
the time has not elapsed, operation returns to step S9 and
reception processing 1s continued. Specifically, as shown in
FIG. 13, the mnformation exchange portion 117-2 of the
control portion 117 of the #2 wireless communication device
12 judges whether the registration information reception
time T2 set by the registration information reception time
setting portion 117-4 has clapsed, and the information
exchange portion 117-2 of the control portion 117 of the #1
wireless communication device 11 judges whether the reg-
istration information reception time 13 set by the registra-
tion information reception time setting portion 117-4 has
clapsed.

I 1n step S11 the registration information reception time
has elapsed, 1n step S12 a judgment 1s made as to whether
information has been received from another wireless com-
munication device; 11 not, in step S13 a judgment 1s made as
to whether the existence notification transmission count has
been exceeded, and 1f exceeded, processing ends. Specifi-
cally, as shown in FI1G. 14, the information exchange portion
117-2 of the control portion 117 of the #1 wireless commu-
nication device 11 to which a registration signal C11 1s input
through operation of the registration switch 118 of the #1
wireless communication device 11 transmits a #1 wireless
communication device 11 existence notification/registration
request C12 after the registration information reception time
T11 set by the registration information reception time setting
portion 117-4 has elapsed; after the registration information
reception time 112 set by the registration information recep-
tion time setting portion 117-4 has elapsed, transmits a #1
wireless communication device 11 existence notification/
registration request C13; after the registration information
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reception time T13 set by the registration information recep-
tion time setting portion 117-4 has elapsed, transmits a #1
wireless communication device 11 existence notification/
registration request C14 . . . ; and 1n similar manner,
existence notification/registration requests Clz have been
transmitted a predetermined number of times set by the
existence notification count portion 117-3; however, since
there 1s no response from the other wireless communication
device, transition to the series of device link registration
operations shown 1n FIG. 13 does not occur.

If 1n step S13 the existence notification transmission count
has not been exceeded, 1n step S14 existence notification 1s
transmitted, 1n step S135 the existence notification transmis-
s1on count 1s reduced, and 1n order to continue the sequence,
operation returns to step S8. Specifically, as shown 1n FIG.
14, after the registration information reception time T11 set
by the registration information reception time setting portion
117-4 has elapsed, the information exchange portion 117-2
of the control portion 117 of the #1 wireless communication
device 11, to which a registration signal C11 due to opera-
tion of the registration switch 118 of the #1 wireless com-
munication device 11 has been input, transmits a #1 wireless
communication device 11 existence notification/registration
request C12; after the registration information reception
time 112 set by the registration information reception time
setting portion 117-4 has elapsed, transmits a #1 wireless
communication device 11 existence notification/registration
request C13; after the registration information reception
time T13 set by the registration information reception time
setting portion 117-4 has eclapsed, transmits a #1 wireless
communication device 11 existence notification/registration
request C14 . . . ; and, in similar manner, the existence
notification count has been reduced and existence notifica-
tion/registration requests Clz have been transmitted a pre-
determined number of times set by the existence notification
count portion 117-3, and reception processing to await a
response irom another wireless communication device 1s
repeatedly performed.

If 1n the judgment of step S12 information i1s recerved
from another wireless communication device, 1n step S16 a
judgment 1s made as to whether existence notification has
been received from another wireless communication device,
and 1f notification 1s received, 1 step S17 a judgment 1s
made as to whether there have been a plurality of receptions;
if there have been a plurality of receptions, processing 1s
interrupted and 1s ended. Specifically, as shown 1n FIG. 15,
the information exchange portion 117-2 of the control por-
tion 117 of #1 wireless communication device 11, to which
a registration signal C21 due to operation of the registration
switch 118 of #1 wireless communication device 11 1s mput,
transmits a #1 wireless communication device 11 existence
notification/registration request C22 to the #2 wireless com-
munication device 12 after the registration information
reception time T21 set by the registration information recep-
tion time setting portion 117-4 has elapsed; if, in response,
there are registration requests C23 and C24 from both the #2
wireless communication device 12 and the #3 wireless
communication device 13, and a judgment cannot be made
as to which device link registration to perform, because there
remains the possibility that either the #2 wireless commu-
nication device 12 or the #3 wireless communication device
13 1s a device not mtended by the user, device link regis-
tration processing 1s interrupted.

When, 1n step S17, existence notification 1s received from
the sole wireless communication device, mn step S18 a
seli-referencing wireless communication device registration
request 1s transmitted to the wireless communication device,
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and operation returns to step S8 i1n order to continue the
sequence. Specifically, as shown 1n FIG. 13, the information
exchange portion 117-2 of the control portion 117 of #2
wireless communication device 12 receives the existence
notification/registration request C3 from the #1 wireless
communication device 11 before the registration mforma-
tion reception time 12 set by the registration information
reception time setting portion 117-4 elapses, and so trans-
mits a #2 wireless communication device 12 registration
request C4 to the #1 wireless communication device 11, and
the registration information reception time setting portion
117-4 again sets the registration information reception time
T4 to perform reception processing.

If 1n the judgment of step S16 existence notification 1s not
received, 1n step S19 a judgment 1s made as to whether a
registration request or registration notification 1s received; if
a registration request or registration notification 1s received,
in step S20 the device link information concerning the
communication device 1s registered, and 1n step S21 a
seli-referencing registration noftification 1s transmitted, to
end the series of device link registration processing. Spe-
cifically, as shown i FIG. 13, the information exchange
portion 117-2 of the control portion 117 of #1 wireless
communication device 11 receives the registration request
C4 from the #2 wireless communication device 12 before
the registration information reception time 13 set by the
registration information reception time setting portion 117-4
has elapsed, and so the #1 wireless communication device 11
registration notification R1 1s transmitted to the #2 wireless
communication device 12, the registration information
reception time T3 1s again set by the registration information
reception time setting portion 117-4, and reception process-
ing 1s performed. Before the registration information recep-
tion time T4 set by the registration immformation reception
time setting portion 117-4 has elapsed, the information
exchange portion 117-2 of the control portion 117 of #2
wireless communication device 12 receives the existence
notification/registration request R1 from the #1 wireless
communication device 11, and so the #2 wireless commu-
nication device 12 registration notification R2 1s transmitted
to the #1 wireless communication device 11, and the unidi-
rectional device link setting portion 117-1 of the control
portion 117 of #2 wireless communication device 12 sets the
device link with the #1 wireless communication device 11.
Likewise 1n the information exchange portion 117-2 of the
control portion 117 of the #1 wireless communication device
11, after recerving the #2 wireless communication device 12

registration noftification R2, the umidirectional device link
setting portion 117-1 of the control portion 117 of the #1
wireless communication device 11 sets a device link with the
#2 wireless communication device 12.

As a matter of course, the present invention 1s not limited
to the above-described embodiments, but can take on vari-
ous other configurations within the scope of the claims
thereof.

A wireless communication device of this invention, con-
nected to equipment having a plurality of input/output
terminals, includes interface means, which connects equip-
ment having a plurality of mput/output terminals; connec-
tion information exchange means, which exchanges, with
another wireless communication device, information on the
equipment connected to each of the mnput/output terminals;
storage means, which stores information on equipment
connected to each of the mput/output terminals; and infor-
mation transmission/reception means, which sends and
receives information on equipment connected to switched
input/output terminals, according to mput/output switching




US 7,356,353 B2

21

operations of equipment having a plurality of input/output
terminals; the wireless communication device manages
information on equipment connected to each of the mput/
output terminals in association with other wireless commu-
nication devices, and sends and receives information on
equipment connected to each of the mput/output terminals
according to input/output switching of equipment having a
plurality of input/output terminals. Hence the information on
equipment connected to each of the input/output terminals of
equipment having a plurality of mput/output terminals 1s
managed 1n association with other wireless communication
devices, so that there 1s the advantageous result that com-
munication with a plurality of wireless communication
devices can be performed according to the input/output
switching of equipment.

Also, by means of a wireless communication device
including interface functions connected to equipment having
a plurality of mput/output terminals, wireless communica-
tion of imformation from each equipment umt connected to
other wireless communication devices can be realized efli-
ciently.

Consequently there 1s the advantageous result that a
wireless communication system, 1 which communication
intended by a user can be realized according to the mput/
output switching of equipment, 1s constructed.

According to the present invention, there are the advan-
tageous results that complicated mput selection processing,
such as 1s performed 1n wireless transmissions over conven-
tional wireless LANs 1s unnecessary, and convemence for
the user 1s 1mproved.

Then, a wireless communication device of this invention
further includes, 1n the above-described device, network
formation means for forming a wireless network between
other wireless communication devices, and transmission
bandwidth reservation means for reserving transmission
bandwidth which acquires a predetermined wireless trans-
mission channel for a wireless communication device serv-
ing as the control station of the network; the information
transmission/reception means sends and recerves informa-
tion 1n the region 1n which transmission bandwidth has been
reserved, manages iformation on equipment connected to
cach of the mput/output terminals 1n association with other
wireless communication devices, acquires a predetermined
wireless transmission channel to perform wireless commu-
nications according to mput/output switching of equipment
having a plurality of mput/output terminals, and transmits
and recerves information, so that information on equipment
connected respectively to the mput/output terminals 15 man-
aged 1n association with other wireless communication
devices, and by acquiring a predetermined wireless trans-
mission channel to perform wireless communication accord-
ing to input/output switching of equipment, there 1s the
advantageous result that communication 1s performed only
when sending and receiving of information 1s necessary.

Further, a wireless communication method of this inven-
fion, 1n a wireless communication device connected to
equipment having a plurality of iput/output terminals,
includes an input/output switching step, to switch the input
and output of equipment having a plurality of input/output
terminals; a utilization notification step, to notily a selected
wireless communication device of the utilization of mmput/
output terminals and to request imnformation according to
input/output switching; and a transmission step, to transmuit
information on equipment connected to each of the mput/
output terminals, according to a request for information in a
utilization notification; 1n this wireless communication
method, information on equipment connected to each of the
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input/output terminals 1s managed 1n association with other
wireless communication devices, and information on equip-
ment connected to each of the imput/output terminals 1s sent
and received according to input/output switching of equip-
ment having a plurality of input/output terminals. Hence
there 1s the advantageous result that, by managing informa-
tion 1n association with wireless communication devices
connected to each of the input/output terminals of equipment
having a plurality of mput/output terminals, connection of
wireless communication devices to equipment having input/
output switching can easily be performed.

In other words, when information 1s transmitted, infor-
mation associated in advance can be used, without the need
to search for a device.

By means of the above described wireless communication
method 1n which wireless communication devices connected
to each mput/output terminal of equipment having a plural-
ity of input/output terminals are thus associated and man-
aged, and 1n which information from connected equipment
1s sent and received according to mput/output switching of
equipment, there 1s the advantageous result that a method of
transmitting information without the need for display and
input to mstruct a connection prior to information commu-
nication 1s obtained.

As a result, there 1s the advantageous result that wireless
communication can be performed between equipment units
for which monitor devices and input instruction devices do
not exist.

Further, a wireless communication method of this inven-
tion, 1n a wireless communication device connected to
equipment having a plurality of mput/output terminals,
includes an input/output switching step, to switch the mput
and output of equipment having a plurality of input/output
terminals; a bandwidth acquisition request step, to request
acquisition of a predetermined wireless transmission chan-
nel 1 order to perform wireless communication according to
input/output switching; a bandwidth utilization notification
step, to return bandwidth utilization notification 1n response
to a bandwidth acquisition request; an information request
step, to request information concerning a selected wireless
communication device 1n response to a bandwidth utilization
notification; and a transmission step, to transmit information
on equipment connected to each mput/output terminal 1n
response to an information request; in this wireless commu-
nication method, information 1s sent and received 1n a region
in which transmission bandwidth 1s reserved, information on
equipment connected to each of the input/output terminals 1s
managed 1n association with other wireless communication
devices, a predetermined wireless transmission channel 1s
acquired for wireless communication, and information 1s
sent and received, according to mput/output switching of
equipment having a plurality of mput/output terminals.
Hence there 1s the advantageous result that, by means of a
method of acquiring a predetermined wireless transmission
channel 1n order to perform wireless communication accord-
ing to input/output switching of equipment having a plural-
ity of input/output terminals, a method can be realized 1n
which wireless communication can be performed when 1t 1s
necessary to transmit information with a predetermined
transmission bandwidth guaranteed, so that, for example, a
wireless transmission channel can be acquired even from the
communication device which 1s to serve as the recipient of
information.

Further, by sending and recerving information concerning,
a wireless communication device connected to an input/
output terminal according to input/output switching opera-
tions, there 1s the advantageous result that a wireless com-



US 7,356,353 B2

23

munication method, which easily realizes
communication intended by the user, 1s obtained.

Another advantageous result 1s the ability to realize
wireless communication which guarantees QoS (Quality of
Service) by reserving transmission bandwidth to acquire a
predetermined wireless transmission channel with respect to
the control station wireless communication device of a
network, according to the mput/output switching operations
of equipment having a plurality of input/output terminals.

Further, a wireless communication method of this inven-
tion, 1n the above described method, further includes a
registration request step, to request registration from each
wireless communication device of each mput/output termi-
nal of equipment having a plurality of mput/output termi-
nals, and a registration notification step, to return registra-
tion notification 1n response to a registration request; in this
method, information on equipment connected to each of the
input/output terminals 1s managed 1n association with other
wireless communication devices, so that there 1s the advan-
tageous result that, by requesting registration from each
wireless communication device of each mput/output termi-
nal of equipment having a plurality of mput/output termi-
nals, returning registration notification 1n response to a
registration request, and by requesting signals of a selected
wireless communication device 1n response to mput/output
switching of equipment having a plurality of 1nput/output
terminals and receiving information sent in response, a
method 1s realized in which wireless transmission 1s per-
formed automatically according to input switching.

Further, a wireless communication method of this inven-
tion, 1n a wireless communication device connected to
equipment executing an application, includes an mput/out-
put information exchange step, to exchange information
indicating data input/output relations of equipment execut-
ing the same application with other wireless communication
devices, and a umidirectional device link setting step, to
mutually set unidirectional device link relations with other
wireless communication devices connected to equipment
executing the same application based on mmformation indi-
cating iput/output relations; by exchanging input/output
information and mutually registering device link relations
with other wireless communication devices connected to
equipment executing the same application, there 1s the
advantageous result that unnecessary links between wireless
communication devices executing different applications can
be excluded.

Further, a wireless communication method of this inven-
tion, 1 a wireless communication device connected to
equipment executing an application, includes a registration
signal detection step, to detect a registration signal due to
operation of a registration switch of another wireless com-
munication device within a predetermined registration infor-
mation reception time after detecting a registration signal
due to operation of a registration switch provided on one
wireless communication device; an existence notification
step, to notily another wireless communication device of
existence 1nformation on one wireless communication
device after a predetermined registration information recep-
tion time has elapsed; and, a registration request exchange
step, to exchange and transmit a registration request to the
one wireless communication device to mutually register a
link relation when another wireless communication device
receives existence notification; hence there 1s the advanta-
geous result that, by operating the registration switch on the
other wireless communication device within a predeter-
mined time after the registration switch on one wireless
communication device has been operated, through a regis-

the

5

10

15

20

25

30

35

40

45

50

55

60

65

24

tration method to mutually register a link relation, link
relations can easily be constructed between devices intended
by the user.

There 1s further advantageous result that, when after a
predetermined time has elapsed self-referencing existence
information 1s transmitted and the existence information on
the other device 1s recerved, through a registration method of
exchanging registration requests, a device not intended by
the user can easily be prevented from being incorporated
into the wireless network.

Further, in the registration signal detection step of the
above-described wireless communication method of this
invention, when a registration signal due to operation of a
registration switch of another wireless communication
device 1s not detected within a predetermined registration
reception time after detecting a registration signal due to
operation of a registration switch provided on one wireless
communication device, 1n existence notification step another
wireless communication device 1s nofified of existence
information concerning one wireless communication device
a predetermined number of times after a fixed registration
information reception time has lapsed; on the other hand,
when there 1s no response from another wireless communi-
cation device, link relation registration 1s not performed, so
that when response from another wireless communication
device 1s not received after transmitting existence notifica-
tion/registration request a predetermined number of times, a
series ol registration operation 1s not performed. Hence,
device link registration from a wireless communication
device 1s not performed unless registration request 1s
received from the wireless communication device, device
link registration of which i1s intended by a user, so that
device link registration of a wireless communication device
not mtended by the user can not be performed, obtaining the
advantageous result of operation 1n which device link 1s not
made with the ill-intended third-party device. Furthermore,
registration 1s iterrupted when abnormality has occurred in
the sequence, so that incorporation of a device not intended
by a user into a wireless communication network can be
ciliciently prevented.

Further, 1n the registration signal detection step of the
above-described wireless communication method of this
invention, when a plurality of registration signals are
detected due to operation of registration switches of a
plurality of other wireless communication devices within a
predetermined registration mnformation reception time after
detecting a registration signal due to operation of a regis-
tration switch provided on one wireless commumnication
device, subsequent processing 1s not performed, and so a
wireless communication device existence notification/regis-
tration request 1s transmitted to other wireless communica-
tion devices; however when there are a plurality of regis-
tration request responses from a plurality of other wireless
communication devices and it 1s impossible to judge which
device link to register, there remains the possibility that one
of the plurality of wireless communication devices may be
a device not intended by the user, and so the device link
registration processing 1s interrupted. In such a case 1n which
the intention of the user 1s unclear, by not performing device
link registration for a wireless communication device, there
1s the advantageous result that even 11 an ill-intended third
party device attempts to complete a connection by taking
advantage of a device link between two devices specified by
the user, this operation 1s avoided.

Further, the above-described wireless communication
method of this invention includes a registration notification
step to mutually perform registration notification of link
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relation registration, so that when registration notification 1s
encoded, encoding information 1s exchanged, and applica-
tion information 1s transmitted, data encoded according to
the encoding information 1s transmitted; hence there 1s the
advantageous result that by exchanging predetermined
encoding information with another wireless communication
device connected to equipment executing the same applica-
tion, a method can be obtained 1n which unnecessary wire-
less communication with another wireless communication
device executing a different application i1s not performed.

Further, 1n the above-described wireless communication
method of this invention, there i1s the advantageous result
that when encoding information i1s exchanged while explic-
itly stating the data input/output relations of equipment
executing the same application and information on applica-
tion 1s transmitted, data encoded according to the encoding
information 1s transmitted, so that by exchanging predeter-
mined encoding information with another wireless commu-
nication device connected to equipment executing the same
application while explicitly stating the data input/output
relations, on transmitting information on application, a wire-
less communication method for transmitting encoded data
based on data input/output relations can be realized.

Further, by means of a wireless communication method
including a function of exchanging predetermined encoding
information and an information transmission/reception func-
tion of transmitting encoded data according to the above
encoding mnformation, there 1s the advantageous result that
connection links not intended by the user, as well as unnec-
essary dissemination of content to the outside of the network
using a connection link with other than the predetermined
data direction, can be prevented.

Further, a wireless communication device of this inven-
tion, which 1s connected to equipment executing an appli-
cation and performs wireless communication with other
wireless communication devices, mcludes equipment-spe-
cific information detection means, for detecting equipment-
specific information indicating the data input/output relation
of equipment executing the same application, and unidirec-
tional device link setting means, for mutually setting unidi-
rectional device link relations with another wireless com-
munication device connected to equipment executing the
same application based on equipment-specific information;
hence by including a function of completing unidirectional
link relations based on equipment-specific information with
another wireless communication device executing the same
application, there 1s the advantageous result that a wireless
communication device 1s obtained, in which necessary wire-
less links can be constructed according to the user’s inten-
tion, and connection links not intended by the user can be
excluded.

Furthermore, the above-described wireless communica-
tion device of this mvention further includes information
exchange means for exchanging information with another
wireless communication device, and equipment-specific
information on equipment connected to the other wireless
communication device 1s exchanged; hence there i1s the
advantageous result that a wireless communication device 1s
obtained, in which necessary wireless links can be con-
structed through a data input/output interface based on
equipment-specific information on equipment connected to
the other wireless communication device, and a connection
link with other than the predetermined data direction can be
excluded.

Further, a wireless communication system of this inven-
tion, which performs wireless communication among wire-
less communication devices connected to equipment execut-
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ing an application, includes a wireless communication
device which mutually sets mput or output unidirectional
device link relations with another wireless communication
device connected to equipment executing the same applica-
tion, based on iformation indicating a data input or output
relation of equipment executing the same application, and
another wireless communication device which mutually sets
output or input unidirectional device link relations with a
wireless communication device connected to equipment
executing the same application as the application, based on
information indicating a data output or input relation of
equipment executing the same application as the application;
hence there 1s the advantageous result that, by mutually
registering device links with another wireless communica-
tion device while explicitly stating data input/output rela-
tions of equipment connected to a wireless communication
device, unnecessary-direction links 1n conventional wireless
networks can be excluded, and consumer equipment can be
incorporated efliciently into wireless networks.

Having described preferred embodiments of the invention
with reference to the accompanying drawings, it 1s to be
understood that the mvention 1s not limited to those precise
embodiments and that various changes and modifications
could be eflected therein by one skilled 1n the art without
departing from the spirit or scope of the invention as defined
in the appended claims.

What 1s claimed 1s:

1. A wireless communication device, connected to an
equipment having a plurality of mput/output terminals,
comprising:

interface means for connecting to the equipment having a

plurality of mput/output terminals;

connection mformation exchange means for exchanging

information on an equipment connected to each mput/
output terminal, with other wireless communication
devices:

storage means for storing information on the equipment

connected to each input/output terminal;

information transmission/reception means for transmit-

ting and receiving information on the equipment con-
nected to input/output terminals which are switched
according to the mput/output switching operation of
said equipment having a plurality of input/output ter-
minals;

network formation means for forming a wireless network

with the other wireless communication devices; and

transmission bandwidth reservation means for acquiring a

predetermined wireless transmission channel and
reserving transmission bandwidth with respect to a
wireless communication device serving as a control
station of the network according to input/output switch-
ing operations of said equipment having a plurality of
input/output terminals, wherein

said imnformation transmission/reception means transmits

and receives information in a region i which said
transmission bandwidth reservation is performed, man-
ages mformation on the equipment connected to each
of said input/output terminals 1n association with the
other wireless communication devices, and acquires the
predetermined wireless transmission channel to per-
form wireless communication and then transmits and
receives information according to input/output switch-
ing of said equipment having a plurality of input/output
terminals.

2. A wireless communication device according to claim 1,
wherein
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information on the equipment connected to each of said
input/output terminals 1s managed 1n association with
the other wireless communication devices, and infor-
mation on the equipment connected to each mput/
output terminal 1s transmitted and received according to
the input/output switching of said equipment having a
plurality of mput/output terminals.

3. A wireless communication method, 1n a wireless com-
munication device connected to an equipment having a
plurality of input/output terminals, comprising the steps of:

switching input/output of said equipment having a plu-

rality of mput/output terminals;

requesting bandwidth acquisition 1n which a predeter-

mined wireless transmission channel 1s acquired to
perform wireless communication according to said
input/output switching;

returning bandwidth utilization notification in response to

said bandwidth acquisition request;

requesting information from a selected wireless commu-

nication device according to said bandwidth utilization
notification; and

transmitting information on an equipment connected to an

input/output terminal 1 response to said request of
information, wherein

information 1s transmitted and recerved 1 a region in

which said transmission bandwidth reservation is per-
formed, information on equipment connected to each of
said 1nput/output terminals 1s managed 1n association
with other wireless communication devices, according
to the mput/output switching of said equipment having
a plurality of mput/output terminals, a predetermined
wireless transmission channel 1s acquired to perform
wireless communication, and information 1s transmit-
ted and received.

4. The wireless communication method according to
claim 3, further comprising the steps of:

requesting each mput/output terminal of said equipment

having a plurality of input/output terminals to perform
registration from each wireless communication device,
and

returning registration notification in response to said

registration request, wherein

information on the equipment connected to each of said

input/output terminals 1s managed 1n association with
other wireless communication devices.
5. A wireless communication method, 1n a first wireless
communication device connected to an equipment executing
an application, comprising the steps of:
detecting a registration signal caused by operation of a
registration switch of a second wireless communication
device within a predetermined registration information
reception time after detecting a registration signal
caused by operation of a registration switch provided
on the first wireless communication device;
notifying the second wireless communication device of
existence information concerning the first wireless
communication device after said predetermined regis-
tration imformation reception time has elapsed; and

exchanging a registration request that mutually registers
link relations with the first wireless communication
device and transmitting the request, when said exist-
ence nofification 1s recerved by the second wireless
communication device, wherein

when 1n said registration signal detection step a registra-

tion signal caused by operation of the registration
switch of the second wireless communication device 1s
not detected within the predetermined registration
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information reception time atter detecting a registration
signal caused by operation of a registration switch
provided on the first wireless communication device,
and

in said existence notification step, link relation registra-

tion 1s not performed.

6. A wireless communication method according to claim
5, wherein

in said registration signal detection step, when a plurality

of registration signals caused by operation of registra-
tion switches ol a plurality of other wireless commu-
nication devices are detected within a predetermined
registration information reception time after detecting a
registration signal caused by operation of a registration
switch provided on one wireless communication
device, subsequent processing 1s not performed.

7. A wireless communication method according to claim
5, Turther comprising the step of mutually notifying regis-
tration with respect to the registration of said link relations,
wherein

when said registration notification 1s encoded, encoding

information 1s exchanged, and application information
1s transmitted, data encoded according to said encoding
information 1s transmitted.
8. A wireless communication method according to claim
7, wherein
when said encoding mmformation 1s exchanged while
explicitly stating data mput/output relations of equip-
ment executing the same application as said application
and application information 1s transmitted, data
encoded according to said encoding information 1is
transmitted.
0. A wireless communication method, 1n a wireless com-
munication device connected to an equipment executing an
application, comprising the steps of:
detecting a registration signal caused by operation of a
registration switch of a second wireless communication
device within a predetermined registration information
reception time after detecting a registration signal
caused by operation of a registration switch provided
on the first wireless communication device;
notifying the second wireless communication device of
existence information concerning the first wireless
communication device aiter said predetermined regis-
tration information reception time has elapsed; and

exchanging a registration request that mutually registers
link relations with the first wireless communication
device and transmitting the request, when said exist-
ence nofification 1s recerved by the second wireless
communication device, wherein

when 1n said registration signal detection step a registra-

tion signal caused by operation of the registration
switch of the second wireless communication device 1s
not detected within the predetermined registration
information reception time after detecting the registra-
tion signal caused by operation of the registration
switch provided on the first wireless communication
device,

in said existence notification step the second wireless

communication device 1s nofified a predetermined
number of times of existence mformation concerming
the first wireless communication device after said pre-
determined registration information reception time has
clapsed; and

11 there 1s no response from the second wireless commu-

nication device, link relation registration 1s not per-
formed.
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10. A wireless communication device, connected to a
main equipment having a plurality of input/output terminals,
comprising;

interface means for connecting each input/output termi-

nals of said main equipment;

control signal acquisition means for acquiring a control

signal representing an input/output switching operation
of said main equipment;

connection information exchange means for exchanging

connection information corresponding to peripheral
equipments which transmit/receive the signal inputted/
outputted to each iput/output terminal, with other
wireless communication devices;

storage means for storing said connection mnformation on

the peripheral equipments; and

10
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communication means for communicating with said
peripheral via said other wireless communication
device, wherein

when said control signal acquisition means acquires said
control signal, said communication means communi-
cates with said peripheral equipment corresponding to
the control signal by using said connection information,
and

said interface means interfaces the signal which 1s mput-
ted/outputted between said communication means and
the input/output terminal selected by the control signal.
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